Oesophageal atresia with or without tracheooesophageal fistula is an embryological defect occurring during the third to sixth week of intra-uterine life produced by failure of vacuolization and defective apposition of the lateral septa. It is a congenital abnormality which possesses numerous anatomical and surgical variations. In spite of progress in solving the surgical problems, very little progress has been made in classifying the variable deformities. Different classifications have been suggested by Keith (1910) , Vogt (1929) , Ladd (1944) , Swenson (1948) , Gross (1953) , and (a)
FIG. 1 (a and b). Anatomical type incidence (Gross (1953) Koop, Kiesewetter, and Johnson (1954) . Obviously such a variety fosters confusion. We prefer to employ a diagrammatic classification similar to that used by Gross, and, according to Santulli and Amoury (1967) , it is the currently accepted classification.
The anatomical variants shown in Fig. 1 a and group.bmj.com on April 6, 2017 -Published by http://thorax.bmj.com/ Downloaded from mother's observations. All the children were of average intelligence, except one who had cerebral palsy. The yearly incidence is shown in Figure 2 . Increased awareness of the condition by domiciliary midwives and improvement in diagnostic facilities is a reasonable explanation.
Lipiodol or water soluble Gastrografin, never barium, is used to establish a pre-operative diagnosis. Passage of a nasogastric tube does not necessarily confirm the diagnosis. On one occasion one of us (G. H. W.) was able repeatedly to pass a catheter via both oesophageal segments and the intervening trachea when confronted with a case of type D (Gross, In this series 65 out of 120 patients had other congenital anomalies and of these only 6 are still alive. Twenty-eight of the 65 cases had multiple anomalies. Figure 5 demonstrates the incidence Figure 7 . Sex difference seems to be minimal and is recorded in Table IV . Statistically there is no significant difference in our figures. Twenty-one out of 33 (64%) of the patients who survived the operation (that is, were discharged from hospital) had oesophageal symptoms during the first two years of life, 15 had dysphagia, 13 had anastomotic strictures, and 5 had radiological evidence of hiatus hernia. However, at review only 11 out of 32 (35%) now have any symptoms at all and 2 of them have only dysphagia when suffering from the common cold. One patient developed a peptic stricture associated with a hiatus hernia and will require surgery. Initially he had an anastomotic stricture producing severe dysphagia, but with repeated dilatations and eventually an oesophagoplasty at 6 weeks of age this site of obstruction was relieved, only to be followed later by obstruction further down the oesophagus caused by a peptic stricture (compare other results of oesophagoplasty in Table V) . (1) it is not premature; (2) the chest is not infected; and (3) electrolyte imbalance and dehydration have been corrected. Should any of these factors be unsatisfactory and accompanied by another congenital deformity, then a conservative staged procedure is undertaken.
Our results confirm what every previous author (see Waterston, Bonham Carter, and Aberdeen, 1962) on this subject has found, namely, that embarking on primary anastomosis immediately in the presence of one or more of the criteria, significantly increases the operative mortality. A staged procedure can be adopted similar to the one suggested and used with success by Holder, McDonald, and Woolley (1962) , who reported increased success since not embarking on primary anastomosis in every case initially. Haight (1964) obtained 21 survivors from his last 22 cases. As soon as the premature infant has had respiratory toilet started and has been rehydrated, a gastrostomy is performed under local anaesthesia.
Eighteen to 36 hours later the fistula is divided through a retropleural approach, again under local anaesthesia.
It is a debatable point whether these two procedures should be performed simultaneously. Hamilton (1966) , when closing the fistula, suggests leaving a long thread for subsequent identification purposes attached to the closed .0 E z distal end of the oesophagus, and at the same time applies a silver clip which provides a clear radiological landmark for estimating the distances between the two oesophageal pouches before attempting a definitive repair. He attempts the primary anastomosis when the child has achieved a weight of 5-6 lb. (2-3-2-7 kg.). Other authors (Hays, Woolley, and Snyder, 1966; Howard and Myers, 1965) advocate mercury bouginage to lengthen the proximal pouch during this interim period. (Steele (1888) was presumably the first to attempt this method.) Lister (1969) claims that bouginage, in cases when a delayed-anastomosis technique is used, can produce infection and ultimately make dissection much more difficult. Cooley, commenting on the paper of Holder et al. (1962) , agrees that standardization by weight is a most important step forward, and that the initial gastrostomy and ligation of fistula should be performed as one procedure under local anaesthesia. However, Romsdahl, Hunter, and Grove (1966) , reporting a 44% mortality with 34 cases, feel that primary anastomosis can be completed without delay in almost all cases in spite of the fact that all their patients who died were lighter in weight than those who survived, that is less than 5-l+b. (2-5 kg.). Nor do they feel that the state of the child pre-operatively influences the post-operative survival. All would agree with them that, if the infant is fit according to the above criteria, the mortality increases with increasing delay in surgery from the time of birth.
POST-OPERATIVE DYSPHAGIA Following the operation of definitive anastomosis 20 patients (61 %) who survived the operation and lived for more than five years (see Table V ) required some further procedure for dysphagia. This represents a high degree of stricture formation which is initially at the anastomotic site. Haight, commenting on the paper by Schultz and Clatworthy (1963) , states that now he tries to overcome this problem by routine dilatation of all cases postoperatively. Rather than initially resecting the stricture, oesophagoplasty would appear to offer a reasonable chance of success both in the infant and in the young adult (Keshishian and Cox, 1967) . Even when the problem of dysphagia has been solved at the anastomotic site, it is possible for the patient to develop a peptic stricture in the lower third.
OESOPHAGEAL FuNCTION In addition to stenosis another factor may be responsible for causing dysphagia in some cases. This factor is lack of motility. Lind, Blanchard, and Guyda (1966) compared 10 normal children with 10 children who had had the commonest type of fistula repaired, and found that the latter group displayed motility patterns throughout the entire oesophagus indistinguishable from those seen in achalasia. They are of the view that this is a developmental disorder and not of surgical origin. However, Burgess, Carlson, and Ellis (1968) , using sophisticated techniques of cinefluoradiography, manometry and Hollander insulin tests on gastric pH, studied nine patients between the ages of 14 and 19 years and arrived at the opposite conclusion, namely, that the decreased motility is due to trauma to oesophageal branches of the autonomic nervous system due to excessive 'stripping' of the paraoesophageal tissue in an attempt to gain more length when preparing the anastomosis. Eight of Burgess's nine patients had excellent clinical results and all showed aperistaltic segments beginning 10 to 4-0 cm. below the pharyngo-oesophageal sphincter and extending 6-0 to 15-0 cm. down the oesophagus to a completely normal cardiac sphincter. We were unable to use these techniques in this follow-up, but all patients underwent barium studies where 50 rapid sequence plates were taken. Three patients were found to have a non-motile lower third of the oesophagus. On questioning, these patients had occasional difficulties with meat, fish, bread, and fruit skins, yet symptoms occurred so infrequently that they never had to seek surgical advice. At oesophagoscopy no abnormality could be found. On reviewing the operative notes of these three cases it was found that extensive mobilization of the oesophageal segments had been necessary in order to approximate the two ends.
PRODUCTION OF HIATUS HERNIA The above manceuvres of 'freeing' the distal segment in order to gain apposition of the two oesophageal pouches is doubtless responsible for producing a second problem-hiatus hernia-by creating a 'short oesophagus'. Five of the surviving 33 patients were found to have a hiatus hernia during the first six months of life. At review, one is symptomfree and radiologically normal, a second has no symptoms yet has a pronounced hernia demonstrable with barium, and the third has a demonstrable hernia which produced oesophagitis and occasional dysphagia with probable immobility. The fourth has developed a peptic stricture which will require surgical correction, and the last one died aged 6 years from bronchiectasis.
CONCLUSIONS
The following points are, we consider, important: 1. Confirm the diagnosis early, especially in cases where the mother had polyhydramnios. 2. Pre-operative preparation rather than emergency definitive surgery is preferred. 3. Avoid tension at the anastomotic site in order to prevent breakdown and leakage. Excessive mobilization can produce non-motile segments, hiatus hernia, and subsequent peptic stricture. Alternative procedures of jejunal or colon transplants at the age of 18 months are preferable. 4. Extrapleural approach with drainage is advocated in an attempt to avoid infecting the pleural space.
5. Extreme care should be taken in the preoperative and immediate post-operative period with respiratory hygiene and fluid and electrolyte balance. 6. Make a guarded prognosis in premature infants with other anomalies. 7. Use post-operative dilatation in all cases.
